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Based on the concept of sustain development, the construction and development 
of freeway is necessary to be continuous. But the amounts of cost of construction and 
maintenance are so much, and the finance of government has been over-loaded. So 
the National Road Construction Fund (i.e. NRCF) was proposed and established 
under the self-financial principle. In view of this, the study will, first of all, explore 
the structure of variable cost of freeway, and both the maintenance and operation cost, 
variable factor price, and traffic stream are imposed to establish the Translog form 
cost function of freeway. Secondly, the demand function of yearly volume has been 
calibrated via these data which include the freeway toll, the GDP of passé years, the 
proportion of freeway volume expansion and yearly traffic volume, and there are two 
types of toll structure set for the demand model: one is the same as its original toll 
structure; while another is the weighted equivalence factor of toll structure. Moreover, 
the producers’ surplus and consumers’ surplus could be derived from the above cost 
function and demand function. Finally, under the objective of maximization of social 
welfare and the limitation of self-financial ratio, which is set by consideration of both 
the grant of government and construction cost (i.e. the constant cost), the optimal toll 
of the passenger car will be estimated. Then the levels of toll for the various kinds of 
vehicles are calculated by the equity factors, which are figured based on the 
distribution of cost among the various vehicles.In the sensitivity analysis, the 
variation of the willing-to-pay price has quite significant influence to consumers’ 
surplus, and the ratio of change in both of toll structure types are nearly the same. 
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While, GDP and proportion of freeway volume expansion that are related to demand 
function are increased, the level of the equilibrium toll will be decreased. While the 
equilibrium flow is increased, and their influence gradually increases with the 
increase of self-liquidation ratio. As the labor price and raw material price that is 
related to cost function are increased, the level of the equilibrium toll will be 
increased while equilibrium flow is decreased, and their influence tends to decrease 
with the increase of self-liquidation ratio. 
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